Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.034; wR factor = 0.091; data-to-parameter ratio = 16.9. organic compounds o1428 Uludag et al.
In the title molecule, C 18 H 12 N 2 O 4 S, the carbazole skeleton is nearly planar [maximum deviation = 0.037 (1) Å ] and is oriented at a dihedral angle of 73.73 (5) with respect to the benzene ring. An intramolecular C-HÁ Á ÁO hydrogen bond links a nitro O atom to the carbazole skeleton. In the crystal, intermolecular C-HÁ Á ÁO hydrogen bonds link the molecules into a three-dimensional network.contacts between inversion-related benzene rings [centroid-centroid distance = 3.7828 (8) Å ] and two weak C-HÁ Á Á interactions may also stabilize the structure.
Related literature
For tetrahydrocarbazole systems present in the framework of a number of indole-type alkaloids of biological interest, see: Saxton (1983) . For related structures, see: Hö kelek et al. (1994, 1998, 1999) ; Patır et al. (1997) ; Hö kelek & . For the role of carbazole-based compounds in electroactive materials, see: Morin et al. (2004) ; Pasquali et al. (1993) . For applications of chemically or electrochemically polymerized carbazolebased heterocyclic polymer systems, see: Sacak (1999) ; Santhanam & Sundaresan (1986 Table 1 Hydrogen-bond geometry (Å , ).
Cg2 and Cg3 are the centroids of the C1-C4/C4A/C9A and C5A/C5-C8/C8A rings, respectively. Symmetry codes: (i) Àx; y À 1 2 ; Àz þ 1 2 ; (ii) x þ 1; y; z; (iii) Àx þ 1; y þ 1 2 ; Àz þ 1 2 ; (iv) Àx þ 1; y À 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997); software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009) .
Comment
Tetrahydrocarbazole systems are present in the framework of a number of indole-type alkaloids of biological interest (Saxton, 1983) . The structures of tricyclic, tetracyclic and pentacyclic ring systems with dithiolane and other substituents of the tetrahydrocarbazole core, have been reported previously (Hökelek et al., 1994; Patır et al., 1997; Hökelek et al., 1998; Hökelek et al., 1999; Hökelek & Patır, 1999) . Carbazole-based compounds play a very important role in electroactive materials (Morin et al., 2004; Pasquali et al., 1993) . Carbazole-based heterocyclic polymer systems can be chemically or electrochemically polymerized to give products with a number of applications, such as rechargable batteries (Sacak, 1999) and electrochromic displays (Santhanam & Sundaresan, 1986) . The title compound may be considered as a synthetic precursor of tetracyclic indole alkaloids of biological interests. The present study was undertaken to ascertain its crystal structure.
The title compound consists of a carbazole skeleton with a nitrophenylsulfonyl group (Fig. 1) , where the bond lengths and angles are within normal ranges, and generally agree with those in the previously reported compounds mentioned above.
In all structures atom N9 is substituted.
An examination of the deviations from the least-squares planes through individual rings shows that rings A (C1-C4/ C4a/C9a), B (C4a/C5a/C8a/N9/C9a), C (C5a/C5-C8/C8a) and D (C10-C15) are planar. The carbazole skeleton, containing the rings A, B and C is also nearly coplanar [maximum deviation 0.037 (1) Å for atom C5] with dihedral angles of A/B = 1.10 (7), A/C = 1.94 (7) and B/C = 1.85 (7) °. The phenyl ring is oriented with respect to the carbazole skeleton at a dihedral angle of 73.73 (5)°. Atoms S1 and N10 are displaced by 0.095 (1) and 0.026 (1) Å, respectively, from the phenyl ring mean plane. The intramolecular C-H···O hydrogen bond (Table 1) links the nitro oxygen (O1) to the carbazole skeleton.
In the crystal intermolecular C-H···O hydrogen bonds link the molecules into a three dimensional network (Table 1 and Fig. 2) . The π-π contacts between the phenyl rings, Cg4-Cg4 i [symmetry code: (i) 1 -x, 1 -y, -z, where Cg4 is the centroid of ring D (C10-C15)] may stabilize the structure, with a centroid-centroid distance of 3.7828 (8) Å, with perpendicular separation of 3.5543 (5) Å and a slipage of 1.295 Å. There also exist two weak C-H···π interactions involving rings A [Cg2 centroid of ring (C1-C4/C4a/C9a)] and C [Cg3 centroid of ring (C5a/C5-C8/C8a)], see Table 1 .
Experimental
For the preparation of the title compound, carbazole (3.0 g, 19.45 mmol) and 4-nitrobenzene-1-sulfonyl chloride (8.6 g, 38.91 mmol) were dissolved in dichloromethane (300 ml), and then tetramethyl ammonium hydrogen sulphate (0.3 g) and sodium hydroxide (40 ml, 50%) were added. The resulting mixture was stirred at room temperature for 24 h. It was then poured into water (200 ml) and dichloromethane (200 ml). The solvent was evaporated and the residue was purified by column chromatograpy using silica gel, and the product was crystallized from ethylacetate (yield; 4.2 g, 75.12%, m.p. 466 K). supplementary materials sup-2 Refinement H atoms were positioned geometrically with C-H = 0.95 Å for aromatic H atoms, and constrained to ride on their parent atoms, with U iso (H) = 1.2U eq (C). Fig. 1 . The molecular structure of the title molecule with the atom-numbering scheme. The displacement ellipsoids are drawn at the 50% probability level. Table 1 for details]. as large as those based on F, and R-factors based on ALL data will be even larger.
Figures

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.34852 (5) 0.0222 (7) 0.0186 (7) 0.0180 (6) −0.0013 (6) 0.0006 (5) −0.0012 (5) C2 0.0192 (7) 0.0214 (7) 0.0229 (7) −0.0032 (6) 0.0002 (5) −0.0050 (5) C3 0.0215 (8) 0.0226 (7) 0.0216 (7) 0.0028 (6) −0.0041 (5) −0.0038 (5) (5) N10 0.0212 (7) 0.0222 (6) 0.0176 (5) 0.0034 (5) −0.0014 (4) 0.0012 (4) C11 0.0155 (7) 0.0195 (7) 0.0196 (6) −0.0018 (5) −0.0003 (5) 0.0026 (5) supplementary materials sup-5 C12 0.0209 (7) 0.0166 (6) 0.0189 (6) −0.0020 (5) −0.0010 (5) 0.0013 (5) C13 0.0178 (7) 0.0197 (7) 0.0139 (6) 0.0032 (5) −0.0008 (5) 0.0008 (5) C14 0.0151 (7) 0.0238 (7) 0.0165 (6) −0.0028 (5) −0.0009 (5) −0.0001 (5) C15 0.0202 (7) 0.0181 (6) 0.0175 (6) −0.0030 (5) −0.0010 (5) 0.0010 (5) Geometric parameters (Å, °) S1-O1 1.4237 (11) C7-C8 1.388 (2) S1-O2 1.4272 (11) C7-H7 0.9500 S1-N9 1.6589 (11) C8-H8 0.9500 S1-C10 1.7641 (14) C8A-C8 1.390 (2) 
